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Algorithm 1 Neighbor Discovery and Topology Construc-
tion

Data Structure for any sensor node = :

Nbr{x): neighbor set of node =, initialized to ¢.

NbrDET Senty @ set to true when the sensor node r sends NbrDET
packet, initialized to false.

Recetved NbrINFO{x): set of nodes by which node = received the
Nbr_IN FO packet, initialized to &.

node r receives following packet from node y:

Nbr DET :<t Nbr_ DET, Idy =
if (y & Nbr(z)) then
Nbr(z) « Nbriz) U {y};
it (NbrDET Senty == false) then
NbrDET Senty + true;
[rb(Nbr DET, Tdz); = Broadeast Nbr_DET packet
else
Drop the packet;
end if
else
Drop the packet;
end if

Nbr INFO < Nbr INFO, Nbr(y), Idy, Relay_Id >
if (Relay_ld == Id;) then
it {y & Recetved NbrI N FO({x)) then
ReceivedNbrl N FO{x) + ReceivedNbrINFO{x) U {y};
it (Ide == Idgs) then
Update the neighbor adjacency matrix using Nbr(y);
else
Ir f(Nbr I NFO, Nbr(y), Idy, Relay_Id);> Forward the
NbrINFO packet to the selected relay node
end if
else
Drop the packet;
end if
else
Drop the packet;
end if
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Table 1: Neighbor Adjacency Matrix
BS A C D E F G H

0 1 1 o0 0o 0 0

1 ] 0 1 0 0 0

1 1 1 1 1 1 0

1 0 o o o0 1 0

0 1 o o0 1 0 1

1] 0 0 1 0 1 1

0 0 1 0 1 0 0

1] 0 0 1 1 0 0

1] 0 0 0 1 1 0

0 0 o o0 o0 0 1
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Let OH = {5t of all cluster heads} and © £ CH
NBR{z) = {Set of one hop neighbors of '}
if (y € NER{r)] then
w & CH & This is the first condition for any node to be a
cluster head
ond if

Let Eihresthotd = {Threshold energy of any node} and
Er(z) = {Residual energy of node x}
if (Ex(r) > Eihresikodd) then
e {H b This is the second condition for any node to be a
cluster head
end if

Let n is the alive nodes and

m is the optimal ouwmber of cluster heads in the network

Then, I = ":I'" B I is the nomber of nodes in & closter
5o that, ¥BR{x) > [ b This is the third condition for any node
tiv bee @ chuster head
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Let P = {Set of nodes in the path}
and E_(r]= {Residual energy of any node © £ F}
if {xr £ P) then
Ec{z) 2 Eigraahstd t= This is the Arst condition for routing
paih selection
end if

Lei | P | = {mumber of nodes in the path ] and

Lei Py, Py, Py, ....Pj are the available paths from the cluster head
i the base statlodn.

Sa, P = ming e,z Fa |) tr This is the second condition for
routing path selection
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Algorithm 2 Cluster Head intimation

Data Structure for any sensor node x :

PATH {(x): set of sensor nodes involved in the path between the node
z and the base station.

RTable(x) : the routing table maintained by each relay node having
two columns cluster head Id and next_hop, initialized to &.

node = receives following packet from node y:

CH_INT :< CH_INT, Idy, PATH (ch). Idop =
if (Id.p == Id;) then
[rflACK , Idg, nexi_hop); > Forward the ACK packet to the
base station
else
it (x € PATH({ch) &l [doy € RTable(x)) then
Update the RTable(z) by adding cluster head I'd as Id.y
and next_hop as Idy;
Iorb(CH_UINT, Idy, PATH (ch), Iden); - Broadcast
CH_INT packet
else
Drop the packet;
end if
end if

ACK < ACK, Idy, next_hop =
if (next_hop == [d;) then
if (Idy == Idgs) then
Time_out + false;
else
Look up the RTable{xr) and find the nexi_hop of cluster
head y;
lrflACK, Idy, next_hop); - Forward the ACK packet
towards the base station
end if
else
Drop the packet;
end if

Algorithm 3 Cluster Head selection and Cluster formation
Data Structure for any sensor node z :

RSSI{x): set of received signal strength of the sender nodes, initial-
ized to ¢

' H Selected, : set to true when the sensor node x selected the clus-
ter head, initialized to false.

ChMbr{z): set of cluster members of any cluster head x, initialized
to g

node r receives following packet from node y: where
& OH and y € OH

CHADV :< CH_ADV, Idy, >;

RSSIx) +— RSSI{x) U RESTy;

After receiving all CH_A DV, node r chooses the node with highest
received signal strength as its cluster head.

SelectedC Hy + true;

Irf(CH;OIN, Idg, Ideg); b Send the join request to the cluster
head

node x receives following packet from node y: where
€ CH and y g CH

CH_JOIN :< CH_JOIN, Idy, I'den =
if (Idz ==1d.4) then
ChMbr(x) +— ChMbr{z)Jy;
After receiving all CH_JOIN | node = sends the ChMbr(z) to
the base station.
Broadcast the time-slot schedule to the cluster members.
else
Drop the packet;
end if
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